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health professionals are aware of treatments that may help with attenuating and treating behaviors that contribute to violence, aggression and incarceration. This paper reviews violence and incarceration in individuals with schizophrenia as well as recommendations, guidelines and benefits for the use of clozapine in this population. Clozapine remains one of the most underutilized evidence-based medications available in the psychiatric arena in the United States. It is a viable and recommended option in the forensic population and it may be helpful on the path to recovery as well as bring substantial savings to the criminal justice system. Keywords Clozapine . Forensic . Violence . Aggression . Criminal justice
Vignette:
Mr. R. is a 54 year old African American man who is diagnosed with Schizophrenia. His symptoms began in childhood and included visual and auditory hallucinations that often commanded him to set fires and harm animals. Mr. R. believed that if he did not comply with these commands, he and his family would face dire consequences. He received little treatment and by his teenage years, he was using illicit drugs and getting in considerable trouble. Medications provided minimal relief. By age 40, Mr. R. had been in and out of jails, prisons, and psychiatric hospitals. Extensive legal charges included nuisance crimes, such as trespassing, rogue and vagabond, burglary, breaking and entering, and Controlled Dangerous Substances (CDS) possession. More serious charges included deadly weapon possession, assault and battery and arson (which destroyed a private residence). Mr. R.'s last incarceration, on these arson charges, resulted in four years of imprisonment, a significant portion of which was spent in solitary confinement because of problematic behaviors, such as fighting. Immediately upon release from incarceration, Mr. R. was psychiatrically hospitalized and started on clozapine. For the first time in his life, he experienced relief from his psychiatric symptoms. Subsequently he stopped using illicit drugs. He focused on maintaining sobriety and getting his life back together. He has now been in the community for nine years with no new legal charges or incarceration. He has avoided altercations and has not presented a danger to himself or others. He attends church every Sunday and has a part-time job. He attributes this success to clozapine, which he reports has transformed his life.
Introduction
Schizophrenia is a chronic illness characterized by Bpositive symptoms,^including hallucinations and delusions, and Bnegative symptoms,^such as apathy and anhedonia. The illness is also associated with decreased cognitive capacity and difficulty in social, work and school performance [1] [2] [3] [4] . There is some controversy regarding the association of schizophrenia and violence. Popular media often portrays people with a mental illness as being aggressive, violent, and incarcerated as a result of their behavior; this portrayal perpetuates the stigma that all those with mental illness are dangerous.
What is discussed much less often is the fact that people diagnosed with mental illness, including schizophrenia, are more likely to be victims of violence than to be perpetrators [5] and that most people living with schizophrenia are not violent. A recent systematic review reported one year prevalence of violent victimization and found that between 7 and 56% of patients had been a victim of assault or violence [6] . Although exaggerated in the media, several studies have found increased risk for some aggressive behaviors in individuals with schizophrenia compared with the general population. A meta analysis of over 18,000 people in 20 epidemiologic studies that compared violence rates in schizophrenia to the general population, reported that approximately 9.9% of individuals with schizophrenia (compared to 1.6% of general population) exhibited violent behaviors [7] . The review also found that comorbid substance use contributes significantly to the risk of violence and suggested that the excess risk of violence in this population may be mediated largely by the use of alcohol and illicit drugs. This is important to note as drug and alcohol use disorders are common in people with schizophrenia [8] and contribute a fourfold higher risk of violence than having schizophrenia alone [7] . Regardless of underlying risk factors, when violent behaviors occur, these issues often lead to incarceration. Therefore, the high rate of involvement of individuals with schizophrenia in the criminal justice system, particularly in the United States (US), is an important public health issue. It is essential that mental health professionals discuss treatments that may help with attenuating and treating behaviors that contribute to violence, aggression and incarceration.
Prevalence of Criminal and Legal Charges in People with Schizophrenia
An increasing number of individuals with schizophrenia are involved with the criminal justice system. Despite promising advances in early intervention [9] and increasing focus on jail diversion, more than one million individuals with a serious mental illness are in county jails. Such individuals are imprisoned eight times more frequently than they are admitted to state psychiatric hospitals [10, 11] . Furthermore, many of these individuals with severe mental illness entering the county jails would have been previously sent to state-operated psychiatric facilities. Instead, they are now being displaced by larger numbers of forensic patients entering state systems because of their legal entanglements. Contributing factors include closure of state-funded psychiatric institutions that had historically provided a safety net, inadequate community mental health resources, poverty, and transient lifestyles that lead to increasing encounters between those with mental illness and the criminal justice system. Once in the correctional setting, people with serious mental illness are likely to have longer sentences. One report found that individuals with schizophrenia were more likely to remain in prison and complete their entire sentence, less likely to be paroled or placed on probation, more likely to incur violent infractions, and were moved more often for medical or disciplinary reasons [9] .
The National Commission on Correctional Health Care published a report in 1994 estimating that, on any given day, 1% of the population in US jails may have a psychotic disorder. Data from 1999 suggest that as many as 5% of prison inmates may have schizophrenia, five times higher than rates in the general population [12] . In 2005, the Bureau of Justice Statistics (BJS) estimated that 705,600 adults with mental illness were incarcerated in state prisons, 78,800 in federal prisons and 479,900 in local jails. These estimates account for up to 50% of the entire correctional population. The estimates exceed 75% when one includes individuals with substance abuse problems [13] .
Soyka et al. [14] reviewed the national crime register for records of criminal offenses committed by 1662 patients with schizophrenia in a German inpatient psychiatric hospital and found that 10% of these patients had been convicted 7-12 years after discharge. The rate of violent crimes was especially high, with 3.7% of patients convicted for physical injury offenses, including manslaughter or murder. Another cross-sectional study by Ghoreishi et al. [15] found that more than 59% of people with schizophrenia were offenders with criminal status in an Iranian study. In the US, one study found that 46% of schizophrenia patients were involved with the legal system [16] . Greenberg et al. [17] examined variables of schizophrenia patients that were correlated with 12-month involvement in the criminal justice system. Data were taken from subjects enrolled in the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) from 2001 to 2004. A history of childhood conduct disorder, being young, male, African American, a history of akathisia, and substance use increased the risk for involvement in the criminal justice system. In fact, many states report a high prevalence of schizophrenia within criminal justice systems [18] [19] [20] [21] . For example, of almost 35,000 prisoners in the State of Florida, 15% had schizophrenia [22] . Substance abuse also contributes to the risk of incarceration in this group [23] .
In another large study of over 79,000 inmates, those with major psychiatric disorders such as schizophrenia were found to be at a substantially higher risk of multiple incarcerations [18] . This group represents a population that is very difficult to treat and costly to the system.
Costs of Mental Illness and Forensic Issues
The cost of providing care for individuals in the correctional system in the US is considerable. Robertson et al. [24] examined data from 25,133 adults involved in Connecticut's public behavioral health system. Nearly 27% of the sample, 37% of whom had schizophrenia, was involved in the legal system during the two year study period. After controlling for gender, age, and race-ethnicity, treatment costs were nearly 27% higher for those involved in the legal system compared with those who were not ($31,166 versus $24,602). Total predicted treatment costs for justice-involved adults with schizophrenia ($61,824) were nearly 70% higher than the costs for adults with schizophrenia and no justice involvement ($36,408).
Ascher-Svanum et al. [16] compared costs of 609 patients with schizophrenia with and without involvement in the criminal justice system. Overall, 278 (46%) of 609 participants reported at least one criminal justice system encounter. This group was also more likely to be substance users and noncompliant with antipsychotic treatment compared to participants without justice involvement. The mean annual per-patient cost of involvement was $1429, translating to 6% of total annual direct health care costs for those with involvement (11% when excluding crime victims). Thus, not only is mental illness high within prison populations, the costs to society are enormous and maximizing effective treatments and medications is paramount to manage costs in our health care and criminal justice systems.
Medication Strategies in the Forensic Population
Given the prevalence of violence among individuals with schizophrenia, efforts should be made to consider ways to mitigate violent acts, especially in the forensic population. The antipsychotic clozapine may be a useful medication in this regard. There is emerging research that indicates that clozapine can reduce violence, in addition to demonstrating efficacy among those with treatment resistant schizophrenia. A recent White Paper from the National Association of State Mental Health Program Directors (NASMHPD) has recommended that all forensic facilities adopt clozapine procedures and have clozapine available [25] .
Clozapine Background
Clozapine was formally marketed in the 1960s as a treatment for schizophrenia. Numerous clinical trials demonstrated its efficacy over traditional first-generation antipsychotics and its second-generation competitors. Kane et al. [26] in their landmark study found that 30% of treatment resistant schizophrenia subjects randomized to clozapine had significant improvement in positive and negative symptoms compared to 4% of subjects randomized to chlorpromazine. At least five meta-analyses have reported that clozapine is superior to both first-generation and second-generation antipsychotics in treatment-resistant schizophrenia with moderate effect size [27] [28] [29] [30] [31] [32] . It is, without doubt, a superior antipsychotic for the treatment of schizophrenia.
Clozapine is also the most effective antipsychotic for aggressive and violent behavior. Frogley et al. [33] performed a systematic literature review to investigate clozapine's anti-aggressive effects in a variety of mental disorders. The review identified six animal studies, four randomized controlled trials, 12 prospective noncontrolled studies and 22 retrospective studies, with four case studies. The authors found considerable evidence in support of clozapine's ability to reduce violent and aggressive behavior, specifically in those with treatment-resident schizophrenia. Citrome et al. [34] and Volavka et al. [35] found clozapine to be the only agent to reduce hostility on the Positive and Negative Syndrome Scale (PANSS) in a clinical trial (effect size = 0.25). Comparable effect sizes for olanzapine, risperidone, and haloperidol were 0.06, 0.05, and 0.03 respectively. Furthermore, clozapine was more effective than haloperidol at reducing the number and severity of aggressive once an adequate clozapine dose had been achieved (mean 465.2 mg/d). Krakowski et al. [36] found that clozapine was associated with statistically significant reductions in physical and verbal aggression scores compared to olanzapine and haloperidol in a large double blind 12 week clinical trial. Additionally, clozapine was associated with a statistically significant reduction in violence against property, compared to haloperidol, but not olanzapine.
Victoroff et al. [37] followed up with another systemic review to determine the effectiveness of antipsychotics in managing hostility and aggression in individuals with schizophrenia spectrum disorders. Based on this review, they concluded that clozapine is more effective than other antipsychotics for the management of hostility. Finally, it is noteworthy that clozapine is the only FDA approved medication for the treatment of suicidality, making it a unique medication that has the ability to reduce aggression towards self as well as others. Thus, the Schizophrenia Patient Outcomes Research Team (PORT) treatment guidelines specify that clozapine is the best choice for patients with suicidal behaviors but also recommends clozapine for those with persistent violent or aggressive behaviors [38] .
Clozapine in the Forensic Setting
Due to this medication's superiority in schizophrenia and its ability to reduce violent and aggressive behaviors, clozapine is a unique and possibly ideal choice for treatment in the forensic population. A handful of studies in England, Australia, and Scotland have examined the effect of clozapine in forensic populations.
Practitioners working with the forensic population in Britain have extensive experience prescribing clozapine. Stone-Brown et al. [39] found that nearly 30% of seriously violent men with schizophrenia and/or personality disorders were prescribed clozapine. Qurashi et al. [40] assessed the impact of clozapine on patient's subjective well-being and effectiveness compared to other antipsychotics using a five-point scale. Subjects included 56 men at a British forensic hospital who had been treated with clozapine for a minimum of 90 days. An estimated 89% of respondents reported greater satisfaction with clozapine than with their previously prescribed antipsychotic medication. A majority of patients reported positive effects in terms of an improvement in their quality of life (68%) and social abilities (52%) with clozapine in comparison with previously prescribed antipsychotics. Smith and White [41] found that among 32 forensic patients participating in a psychiatric day program, 19 were prescribed clozapine while the remaining 13 received long-acting injectable antipsychotic medications or oral formulations of olanzapine, quetiapine, or sulpride. Although not statistically significant in the small sample, patients prescribed clozapine were less likely to be hostile or destructive than those prescribed other antipsychotics.
Furthermore, Buscema et al. [42] proposed an algorithm for treating individuals with schizophrenia in the correctional setting. The Forensic Algorithm Project proposed four tracks of intervention, one of which includes the use of clozapine when other antipsychotics had not been effective [39] [40] [41] 43] . However, literature on clozapine in the forensic setting is limited due to the restriction of studying medication prospectively in a forensic setting with special federal Institutional Review Board approvals needed.
Barriers to Clozapine
Clozapine use is often associated with a variety of adverse effects including hypersalivation, tachycardia, enuresis, sweating, metabolic syndrome and constipation. Among the more serious are the risks of myocarditis, [44] cardiomyopathy, [45] seizures, [46] and a 0.05-0.86%% risk of severe neutropenia. [47] [48] [49] [50] [51] Constipation with clozapine has also been known to be serious with cases of ileus and bowel perforation [52] . However, it is the concern for severe neutropenia that has led to mandated regular monitoring of neutrophil counts by the Food and Drug Administration (FDA), representing one of the most difficult challenges to routine use and one of the biggest barriers to more widespread use [53] [54] [55] [56] .
With the risk of some potentially serious side effects, the decision to use clozapine requires a risk to benefit consideration through a patient centered approach-a system that facilitates safe and appropriate use [57] . Many correctional systems are independent of other public mental health systems and providing routine psychiatric care is a challenge given the violent nature of inmates; many of whom have psychiatric illness. The complexities of using clozapine, including routine blood draws and the scarcity of psychiatric services, leads to clozapine being an overlooked and rarely used treatment in forensic settings. In fact, the forensic setting is optimal for the initiation and use of clozapine in appropriate patients in that medication adherence can be closely monitored and regular laboratory assessment insured. Both more frequent use of clozapine and integration of mental health services [58] could lead to better outcomes such as less recidivism.
African American Patients and Benign Ethnic Neutropenia
Minorities may be over represented in the criminal justice system. Specifically, African Americans compose 37% of the total male population compared to 32% of non-Latino white males, and 22% Latino males. Conversely, white females compose 49% of the prison population compared to 22% of African American females. This is important to note as racial disparities are present in clozapine prescribing and use. The frequency of clozapine use has been found to be lower in African-American patients compared to White patients. [59] [60] [61] [62] African Americans are twice as likely to have their clozapine discontinued due to their white blood cell count (WBC) or absolute neutrophil count (ANC) falling below the FDA mandated thresholds for monitoring [62, 63] . Some have found that the fear of neutropenia was the most cited reason for discontinuation of clozapine in African-American patients [64] . Benign Ethnic Neutropenia (BEN) may explain these high fluctuations and discontinuations in this racial group. Thus, racial minorities may be systematically excluded from the most effective treatment available for treatment-resistant schizophrenia.
BEN occurs in people of African or Middle Eastern ancestry and identifies a group with low ANCs who do not have an increased risk of severe neutropenia or infection [65] [66] [67] . These low ANC's are not related to clozapine exposure, but occur as a baseline finding. Recent evidence possibly implicates a genetic polymorphism in the pathophysiology of BEN. [68] [69] [70] [71] [72] While there is no universally accepted definition of BEN, it has been defined as Bthe occurrence of neutropenia, defined by normative data in European Ancestry (EA) populations, in individuals of other ethnic groups who are otherwise healthy and do not have repeated or severe infections^ [65] . BEN is diagnosed by repeated low measurements of ANC (usually <1500 cells/mm 3 without identifiable causes of neutropenia) [73] .
New U.S. clozapine prescribing information and monitoring guidelines went into effect in 2015 offering separate algorithms for monitoring patients with and without BEN and establishing a lower ANC threshold for discontinuation for those with BEN. The patient enrollment webpage for patients in the new Clozapine REMS allows the prescriber to indicate that the patient enrolling has BEN. Unlike similar guidelines in the UK, there is no mandate for a hematology consult to establish that a patient has BEN. The new guidelines are meant to facilitate access to clozapine and reduce unnecessary interruptions in treatment. This new guideline may facilitate greater use of clozapine, particularly in those of African descent whose access may have been limited by low baseline ANCs.
Summary
Evidence-based guidelines recommend clozapine in the treatment of violent and aggressive behaviors. These recommendations are especially important to the forensic population. Clozapine is the one agent that has demonstrated superiority in the treatment of schizophrenia, with evidence of its efficacy in violent and aggressive behavior. New clozapine labeling should also facilitate use in patients of African descent.
Given its ability to reduce psychotic symptoms and violence, clozapine may have obvious stabilizing effects on those with severe mental illness. However, the stability of those receiving clozapine is jeopardized if the correctional facility to which they are admitted does not have a system for administering and monitoring the drug. Discontinuation can result from failing to include clozapine on a formulary or failure to prescribe due to fear of side effects. Failure to continue clozapine can result in the risk of a florid psychotic relapse, rebound side effects and an elevated risk for both aggression and suicidal behavior [74] [75] [76] [77] . Thus, this paper not only advocates for increased utilization of clozapine in forensic and correctional settings, but development of appropriate monitoring systems and safeguards to reduce inappropriate discontinuation.
Finally, clozapine offers benefits beyond its clinical efficacy. When compared to brand name antipsychotics, generically available clozapine may be considerably less expensive. The reduction in aggressive behaviors may also lead to reduced resource utilization. Both of these factors yield financial dividends for systems providing access to this superior drug.
In conclusion, clozapine is one of the most underutilized evidence based medications available in the psychiatric arena. It is a viable and recommended option in the forensic population and is more effective than other agents for treatment-resistant schizophrenia and reducing violence. For these reasons, clozapine offers the possibility of shorter incarcerations, less recidivism, and better quality of life. Furthermore, it may be helpful on the path to recovery as well as bringing substantial savings to the criminal justice system.
